Abstract-Extensive studies conducted by investigators have led into discover of anticancer properties of compounds drived from Imidazole. Considering the fact that the series of compounds being new and the defects in the drugs available, which cause complications in the DNA string, the need for finding ways to cope that challenge is immiment. The value and the accuracy of computational methods, led us to choose the 4 nucleotides, Adenine, Cytosine, Guanine and Thymine as a measure of the DNA string and study the effect of the compound 1-(4-chlorobenzylideneamino)-4-phenyl-1H-imidazol-2-amine as a new biologic Imidazole anticancer drug, the medicinal effect of which has recently been established, on any of these DNA string nucleotides. The studies reveal the fact that the highest amount of interaction between the drug and the nucleotide is on Guanine. Then to conduct a through careful review, we checked all different constructible possibilities of drug containing (Imidazole ring, Phenyl and Chlorine atom) and Guanine nucleobase.
I. INTRODUCTION
Extensive studies conducted by investigators have been led to the discovery of anticancer properties of some compounds [1] . Considering the fact that the series of Imidazol compounds are brand new [2] and the defects in the drugs available, results in defragmentations and breaks in the DNA string [3] , the need for finding ways to cope with that problem felt more than ever, on the other hand, because the string of DNA containing the nucleotide sequence is repeated sequentially [4] , it is logical to limit the study to this strands and making the calculations simpler. Considering these points in this study, four nucleotides (Adenine, Cytosine, Guanine and Thymine) examined by using accurate Quantum Mechanical methods and the base optimum structure of these nucleotides investigated under the influence of the drug.
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cancer cell-based high throughput screening assay. Selective synthesized compounds exerted cell cytotoxicity against human cancerous cells. These new po active antimitotic anticancer agents are to be further examined in preclinical studies and developed for clinical uses [2] . Scheme 1 shows the general method for the synthesis of 2-amino-1-arylidenaminoimidazoles.
Starting with aminoguanidine, the free amine was obtained by adding hydrochloride to liberate carbon dioxide, coupled with 4-chlorobenzaldehyde to generate guanylhydrazone (1) in a good yield of 91%. Ring closure reaction was accomplished by the treatment of 2-bromoacetophenone with 1 to afford 1-(4-chlorobenzylideneamino)-4-phenyl-1H-imidazol-2-ami ne (2) in a yield of 77% [5] - [8] .
Sheme1. Reagents and conditions: (a) 4-chlorobenzaldehyde, reflux, 10 min; (b) 2-bromoacetophenone, NaOH, EtOH, 70 _C, 4 h. Among the derivatives of 2-Amino-1-arylidenaminoimidazoles, 1-(4-chlorobenzylideneamino)-4-phenyl-1H-imidazol-2-amine chosen regarding its crucial role in the cytotoxic activity [2] .
Simulation calculations have not been done on this compound but several calculations have been performed on similar various compounds. Apparently performing a lab research, demanding purchase of material in addition to having sufficient time and equipped lab conversely a job performed by a simulation method is an approach which transfers a computer to a virtual lab therefore we can conclude simulation can be conclude as a lab experience.
In this study, we intend to perform high accuracy Quantum Mechanical methods to reach the biological effects of Imidazole new anticancer drug which in terms used for treating related diseases. Gaussian™ program. The research performed in such way that the stable structures of DNA nucleotides and drug, using density functional theory, B3LYP method and LANL2DZ basis set; separately optimized. There after we investigate the combination of drug and nucleotide with Quantum Chemical methods. To ensure that the structures which have been analyzed are at their minimum energy level, the frequency calculations also performed in addition to the former methods. Using the natural bond orbital analysis, we calculated each atomic charge and the rate of exchanges in charges, happens due to the interaction between each nucleotides and drug which in terms brought into consideration. Considering all the possibilities related to the interaction between DNA and constructive nucleotides of the DNA string, the most probable conditions are proposed. The energy produced from the interaction of drug and nucleotides calculated with the following formula.
II. METHODS

Methods
[ ]
A. Gaussian 03
Gaussian has been designed with the needs of the user in mind. All of the standard input is free-format and mnemonic. Reasonable defaults for input data have been provided, and the output is intended to be self-explanatory. Mechanisms are available for the sophisticated user to override defaults or interface their own code to the Gaussian system. The authors hope that their efforts will allow users to concentrate their energies on the application of the methods to chemical problems and to the development of new methods, rather than on the mechanics of performing the calculations [9] .
B. B3LYP Method
The popular B3LYP (Becke, three-parameter, Lee-Yang-Parr) [10] is one of the hybrid functionals that exchange-correlation functional is: E is the VWN local-density approximation to the correlation functional [14] .
C. LANL2DZ Basis Set
Most methods require a basis set be specified; if no basis set keyword is included in the route section, then the STO-3G basis will be used. The exceptions consist of a few methods for which the basis set is defined as an integral part of the method [15] ; It is a subclass of Effective Core Potential (ECP) Basis sets that Los Alamos National Laboratories (LANL), 2 is the version number and DZ indicates that it is a "double-zeta" basis set [16] .
III. RESULTS AND DISCUSSIONS
Detailed studies on the structure of each of the nucleotides (Adenine, Cytosine, Guanine and Thymine) and Guanine nucleobase, which are proven to be the fundaments of DNA string, achieved by using method of density functional theory (DFT), (B3LYP) method and (LANL2DZ) basis set. Fig. 1 to  4 show the optimized structures for nucleotides (Adenine, Cytosine, Guanine and Thymine). Also we we decided to optimize Guanine nucleobase. Fig.  5 show the optimized structures for Guanine nucleobase. In all of the mentioned structures in addition to the nucleobases, Tetrahydrofuran hetrocycle, chain which contains Phosphorus, Oxygen is also integrated .The special properties of these systems are due to the existing  electrons and electro negativity atoms which are capable of producing hydrogen binding interactions as a non-Covalent bond. Hydrogen bond is responsible for making living macromolecular systems such as two chains of DNA and protein and also complex structures. In live and artificial systems designed for having accurate and regular donor and acceptor sites of hydrogen bond in structural components is very critical and important. This is the result of one-dimensional chains of hydrogen bonds N-H…O=C and regular structure in the solid state [17] .
These observations considered to provide basis for controlling live structures in order to have an attempt to improve the effectiveness of drugs through their rings and the groups.
In the second part, we optimized the drugs structure generally used to target the cancerous cells for curing process in cancers by indicating topoisomerase [18] level of activity so we would be able to aim the regarded DNA nucleotides.
For analyzing a stable molecular structure we investigated molecules having desired structure by torsion in bonds N_21-H_33 and C_8-H_26 (Fig. 6 ) As a result it is observed that the structure level of energy for the regarded compound is not stable and considering this fact all structural calculations performed with the lowest possible energy level for achieving a stable structure (with a energy difference of 27.89 kJ·mol −1 ). Fig. 7 shows the stable optimized structure of the drug appears in theoretical level of B3LYP/LANL2DZ. Fig. 8 shows the most stable and optimized structure of the drug and the relative charges on each atom. The third part of this study which presents the main part of this article aims to find the stable structure of nucleotide-drug complexes. To find a stable structure of these complexes, the different probabilities were used after finding stable molecular structures of nucleotides and drug using density functional theory with complete basis functions. Structure and composition of each of the nucleotides and Imidazole compound shows that the drug position is in the distance of 3 Å from the nucleotid in order to make stable complexes (Fig.  9) . In the forth step the complex structure of the Guanine nucleobase-drug having the stable Guanine nucleotide structure was checked for comparison. To conduct a through careful review it was necessary to check all different constructible possibilities after finding a stable nucleobase molecular structures and drug which are studied during the survey . For structural studies on three different positions of drug containing Imidazole ring, Phenyl and Chlorine atom were conducted to determine that Guanine nucleobase initiates reaction with which possible active site of the drug.
Each of the mentioned pictures that show in fig. 9 illustrate the fact that in all cases after the optimization process the highest tendency of cross reaction for nucleobases of Guanine is with the terminal site in the drugs structure namely the Phenyl. 
IV. CONCLUSION
The energies related to the interaction of drug and each nucleotide were calculated by single-Point B3LYP/LANL2DZ calculations which were ranged from -21.2 kJ/mol (Thymine-drug) to -49.63 kJ/mol (Guanine-drug). The interaction energy recorded for Adenine is -36.94 kJ/mol and for Cytosine is -25.1 kJ/mol (table. I). Regarding the fact that amount of energies are close to the experimental values that is an indicator for the connection of the drug and nucleotides of DNA ,it can be proposed to increase the effectiveness of drug in healing process ,capsules must be designed to deliver the drug to the targeted nucleotide which should have less interaction energy than high energy amounts. Moreover, in recent cases the distance between hydrogen atoms and drug electronegativity atoms of drug is less than 2 angstrom that indicates the hydrogen bonds between the molecular structure of drug and DNA.
In the other hand because of the most interaction energy is between drug and Guanine Nucleotide, we decided to check interaction energies between Guanine nucleobase and drug on the different positions of drug. About Guanine nucleobase-drug complex that after optimizing, the highest tendency of reaction for nucleobases of Guanine is with the Phenyl. The interaction energy for this complex by single-point B3LYP/LANL2DZ is -57.25 (kJ/mol). Table. II shows interaction energies for structural studies on three different positions of drug containing Imidazole ring, Phenyl and Chlorine atom. Fist row, the initial position of Guanine nucleobase-drug copmlex is near Imidazole ring. Second row, the initial position of Guanine nucleobase-drug complex is near Phenyl. Third row, the initial position of Guanine nucleobase-drug complex is near Chlorine atom.
